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Introduction
It is clear that some network element (currently assumed to be the HSS/HLR) will need to take some action to help an ICS UE obtain IMS services, especially unmodified UEs (i.e. non-ICS UE’s).   Some sort of notification is needed to allow IMS to know the UE is available for service.  This notification could be a normal IMS registration, or modification of the initial Filter Criteria.   This paper refers to all of these (without bias of which should be selected) as “registration”.  
Some ICS UE’s may not want or need the networks assistance, however. This situation places the desires of the UE may be at odds with the actions of the network.  This contribution describes this situation, and shows how it impacts the method which should be selected for registration.  
UE Capability,  Preference and IMS Registration
A UE that wishes to use a new feature most often needs to request it.  However, this is not the case with ICS registration.  Requiring the ICS UE to register is a problem if the ICS SIM card is moved to a non-ICS UE.  This UE will not register to ICS (or anything other than the CS network).   This situation is shown in Figure 1. 
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Figure 1: Problem with requiring UE ICS Registration
The solution for this issue is to have the network register on behalf of the subscriber.  The HSS/HLR is a natural place to do this: it is in the home network, it knows this is an ICS subscriber, and it has to be modified anyway to support ICS.
This, however, creates a problem IF the ICS UE doesn’t want to be registered at this time.  This could occur if the ICS UE is attached to an WLAN, and is attaching to the CS domain simply to reduce the amount of time it takes to switch domains.  It may also be a VCC subscriber, and is attaching to get ready for a domain transfer.  In both of these cases, the UE may wish to continue to use the PS domain… but the registration from the CS network can interfere with this. This is shown in Figure 2


[image: image2]Figure 2: Potential conflict between ICS UE and Network provided Registration
There is no easy way out of this.  The HLR needs to do the register (in case the ICS SIM is in a non-ICS UE), but if it does, the situation above occurs and the UE may be shown as receiving service from IMS via the CS network instead of a packet network.  

Solutions do exist.  The UE may refrain from attaching to the CS network, for instance, until it ready for service. This may increase the delay of switching service from one system to the other unnecessarily.  Another approach is to make clear that the UE does have an ICS capable mobile by sending a message over the PS domain directly to the IMS, and letting it know of the situation.  In particular, the UE can send a message (or parameters in the IMS registration messages) indicating that a CS registration should be on its way… but please ignore it, since the help is not needed at this time (Figure 3).
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Figure 3: ICS UE resolves registration conflict in the IMS.
This, however, leaves a third problem which can occur: The ICS UE may lose PS domain coverage, and was not able to send a message in time to indicate that the CS registration is now active (Figure 4).
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Figure 4: An ICS UE needing to register after a CS attachment.

One solution to this problem would be to have the UE re-attach to the CS network.  However, this again would be slow, and would require a lot of network traffic relative to what could be done.  Following what is done in other situations where the UE needs to communicate to the IMS while in a CS network, the UE can send a USSD message.
Here is where the design of the USSD message system proves to be very helpful.  All USSD messages are sent from the serving system to the HLR.  The HLR can forward the message (and will in many cases), but it also has the option to understand an service the message itself.   This leads to the situation in Figure 5.


[image: image5]Figure 5: Late Registration to the IMS via the CS domain for an ICS UE. 
Summary and Conclusion

This discussion shows the need for two different capabilities to be defined:

1. Any ICS UE which intends to attach to both the CS and PS domains at the same time must alert the IMS system to ignore any CS generated registration performed at the same time.
2. The ICS UE will need to be able to register at a time of its choosing on the CS network using USSD.

Notice that the USSD approach works equally well for the initial Filter Criteria (assuming the HSS has HLR functionality) and any approach where the USSD message is forward to some other entity to perform the IMS registration.

It is suggested this issue be captured in the Technical Report.
ICS Registration?  WHAT ICS Registration? 
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Poor little ICS UE… Don’t worry, I’ll register for you in IMS! 
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What?  TWO Registrations?  Who should I believe?
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Okay.  So this IS an ICS UE… and I’ll ignore any “helpful” CS registration this time.
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I’ll IMS register again, just for you! 
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Okay.  HLR is going to be TOO helpful.  I’ll let the IMS system know…
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ICS UE is still on WLAN…. But he is sure being quiet!
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I helped already! ( 
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Dang!  WLAN is gone.  What do I do now?
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Okay.  This is a CS  register… but no IMS message saying to ignore it.  He’s in CS!
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Oh… a USSD Request to Register. I’m getting good at this!
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Okay.  HLR… please be helpful one more time…





HLR





ICS UE





USSD Message








